Lithium and the brain: a psychopharmacological strategy to a molecular basis for manic depressive illness.
Lithium, an effective treatment for mania and the prevention of recurrent episodes of both mania and depression in patients with manic depressive illness, exerts multiple biochemical effects. However, any clinically relevant site of action of lithium must occur at therapeutic concentrations attained in the brain of patients and must account for the lag period accompanying onset of action as well as effects persisting beyond discontinuation of treatment. This monovalent cation acts as a potent uncompetitive inhibitor in the receptor-coupled breakdown of inositol phospholipids, resulting in a relative depletion of inositol and an alteration in the generation of diacylglycerol, an endogenous activator of protein kinase C. In our laboratory, we are examining the action of chronically administered lithium on posttranslational modification of specific phosphoproteins involved in regulating signal transduction in the brain. We have found that chronic, but not acute, administration of lithium in rats markedly reduces a major phosphoprotein substrate of protein kinase C in the hippocampus, an effect that persists beyond the cessation of lithium treatment. This protein, myristoylated alanine-rich C kinase substrate ("MARCKS"), is implicated in synaptic neurotransmission, calcium regulation, and cytoskeletal restructuring. These findings have relevance for the long-term action of lithium in stabilizing an underlying dysregulation in the brain and may move us closer to formulating a molecular basis of manic depressive illness.